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(54) Title: VALVE GEAR FOR AN INTERNAL COMBUSTION ENGINE 
(54) Bezeichnung: VENTILTRIEB EINER BRENNKRAFTMAS CHINE 

(57) Abstract 

The invention concerns valve gear (1) for simultaneously 
actuating, for example, three equally acting gas-exchange valves (2), 
longitudinal axes of die gas-exchange valves (2) being disposed such 
that they form an angle relative to one another. According to the 
invention, a bridge (4) is disposed between cams on a camshaft (3) 
and the gas-exchange valves (2), the guide means (5) of the bridge 
(4) extending with its longitudinal axis (9) parallel to a median line 
(10) between the longitudinal axes of the gas-exchange valves (2a, 
2b). 

(57) Zusammenfassung 

Bei einem Ventiltrieb (1) zur gleichzeitigen Betatigung von 
beispielsweise drei gleichwirkenden Gaswechselventilen (2), sind 
Langsachsen der Gaswechselventile (2) einen Winkel zueinander 
einschlieBend angeordnet Zwischen Nocken einer Nockenwelle (3) 
und den Gaswechselventilen (2) ist erfindungsgemafi eine Brttcke 
(4) angeordnet, deren Fuhrungsmittel (5) mit ihrer Lfingsachse (9) 
parallel zu einer Winkelhalbierenden (10) zwischen den Langsachsen 
der Gaswechselventile (2a, 2b) veriauft 
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Bezeichnung der Erfindung 



Ventiltrieb einer Brennkraftmaschine 



Beschretbung 



Gebiet der Erfindung 



Die Erfindung betrifft einen Ventiltrieb einer Brennkraftmaschine mit zumindest 
zwei von wenigstens einem Nocken einer Nockenwelle im Hubsinn beauf- 
1 5 schlagtengleichwirkenden Gaswechselventilen, welcheGaswechselventileunter 
einem kleinen definierten Winkel zueinander verlaufen. 

Hintergrund der Erfindung 

20 Derartige Mehrventiltriebe werden in zunehmendem Mafie im Motorenbau 
eingesetzt. Beispielsweise ist aus der Fachzeitschrift MTZ - Motortechnische 
Zeitschrift H. 2 (1995) ein Vierzylindermotor mit Funfventiltechnik bekannt, bei 
dem je Zylinder drei EinlaS- und zwei AuslaSventile appliziert sind. Pro Zylin- 
der werden demnach funf tassenformige StoSel als Ubertragungsmittel benotigt. 

25 Zugleich sind die Einla&ventile auf zwei unterschiedlichen Ebenen zueinander 
angeordnet (zwei Ventile auf einer Ebene), hervorgerufen durch eine ballige 
Ausbildung der Brennraumoberflache und begrenzt zur Verfugung stehenden 
freigebbaren Gaswechselquerschnitt. Die Beaufschlagung der windschief zuein- 
ander angeordneten EinlaBventile erfordert je EinlaBventil einen aufwendig zu 

30 schleifenden Nocken. 



WO 96/37687 PCT/EP95/04792 

3 

Ein wesentlicher Grundgedanke der Erfindung ist es, die Brucke so anzuordnen, 
daB die Gaswechselventile mit ihren Schaftenden nur eine geringe Auswande- 
rungsbewegung auf einer Unterseite der Briicke an den Ubertragungsmitteln 
dieser ausfiihren. Dies wird durch die eben beschriebene Anordnung des 
5 Fuhrungsmittels der Brucke parallel zu einer Winkelhalbierenden zwischen den 
Ebenen der Gaswechselventile hergestellt. Da jedoch, wie beispielsweise bei 
der im nachfolgenden Anspruch beschriebenen Ventilausbildung zwei gleich- 
wirkende Gaswechselventile auf einer Ebene liegen, wird durch diese zwei 
gleichwirkenden Gaswechselventile gegenuber dem dritten Gaswechselventil 
10 eine weitaus groBere Reaktionskraft in das Fiihrungsmittel geleitet. Somit wird 

■ 

gemaB der Erfindung vorgeschlagen, die Fuhrungsmittel der Briicke nicht unbe- 
dingt parallel zu der Winkelhalbierenden sondern parallel zu einer Langsachse 
anzuordnen, auf welcher die Summe der von der Brucke auf die Fuhrungsmittel 
einwirkenden Reaktionskrafte minimal ist. 

15 

Eine Ausbildung und Anordnung der erfindungsgemaB hier dargelegten Brucke 
bezieht sich jedoch nicht nur auf die nSher beschriebene Zwei- bzw. Drei- 
ventiltechnik (fur gleichwirkende Gaswechselventile jeZylinder). Betrachtet man 
beispielsweise einen Ventiltrieb mit einer beliebigen Zahl von gleichwirkenden 

20 Gaswechselventilen je Zylinder, welche Gaswechselventile beispielsweise 
windschief zueinander oder aber auch windschief zueinander und nur teilweise 
auf Langsachsen, welche die Nockenwellenachse schneiden, angeordnet sind, 
so soli immer durch die Anordnung der Fuhrungsmittel fur die erfindungsgema- 
Be Brucke gesichert sein, daB wahlweise bei Ventilhub die Gaswechselventile 

25 in ihrer Summe eine geringste Auswanderung an den briickenseitigen Ubertra- 
gungsmitteln vollziehen bzw. daB die erwahnte Summe der Reaktionskrafte 
minimal ist. 

Vorteilhaft ist es, wenn als Ubertragungsmittel in der Brucke zum Gaswechsel- 
30 ventil je Ventil ein hydraulisches Spielausgleichselement appliziert ist. Denkbar 
ist es jedoch auch, auf an sich bekannte mechanische Einstellvarianten zuriick- 
zugreifen bzw. auf eine Kombination der letztgenannten. 
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ZweckmaBigerweise ist die Erfindung in der Zeichnung dargestellt. Es zeigen: 

Figur 1 eine schematische Darstellung eines Ventiltriebs, so wie er aus 
dem Stand der Technik bekannt ist; 

Figur 2 eine Draufsicht auf einen erfindungsgemaBen Nockenfolger 
und 

Figur 3 in einer Teilansicht einen Querschnitt durch den erfindungs- 
gemaBen Nockenfolger im Bereich seiner Fuhrungsmittel. 

Ausfuhrliche Beschreibung der Zeichnungen 



Figur 1 zeigt einen gattungsgemaBen Ventiltrieb 1. Dieser besteht aus drei 
gleichwirkenden Caswechselventilen 2 (EinlaBventile). Zwei auBere Gaswech- 
selventile 2a weisen nach dieser einen hier beschriebenen bespielhaften Aus- 
fiihrungsform Langsachsen auf, diezumindest annahernd auf einer Ebene liegen. 
20 In Langsrichtung einer Nockenwelle 3, deren Nocken die Gaswechselventile 2 
im Hubsinne beaufschlagen, liegt zwischen den Caswechselventilen 2a ein 
weiteres Gaswechselventil 2b, mit einem Winkel zu der Ebene der Gaswechsel- 
ventile 2a. Die Langsachsen der Gaswechselventile 2 schneiden hier in etwa die 
Langsachse der Nockenwelle 3. 



Wie die nachfolgenden Figuren 2 und 3 zeigen, ist zwischen den Nocken der 
Nockenwelle 3 und den Gaswechselventilen 2 eine Brucke 4 angeordnet. Diese 
Briicke 4 ist uber nicht naher zu beschreibende FOhrungsmittel 5 gegenuber 
einem Zylinderkopf 6 der Brennkraftmaschine langsbeweglich gefuhrt. Zugleich 
30 weist die Brucke 4 nockenseitig zwei Rollen 7 als unmittelbare Anlaufmittel fur 
die Nocken der Nockenwelle 3 auf. Durch diese Rollen 7 ist ein besonders 
reibungsarmer Abgriff des Nockenhubes an der Brucke 4 geschaffen. Ventilseitig 
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Liste der Bezugszahlen 



5 1 Ventiltrieb 

2 Gaswechselventil 

3 Nockenwelle 

4 BrOcke 

5 Fuhrungsmittel 
10 6 Zylinderkppf 

7 Rolle 

8 Spielausgleichselement 

9 Langsachse 

10 Winkelhalbierende 
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4. Ventiltrieb nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB als ventil- 
seitiges Ubertragungsmittel in der Briicke (4) zu den Gaswechselventilen (2) 
zumindest ein hydraulisches Spielausgleichselement (8) appliziert ist. 

5 5. Ventiltrieb nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB nocken- 

seitige Anlaufmittel in der Brucke (4) als drehbare(r) Rolle/Bolzen (7) ausgebildet 
sind. 

6. Ventiltrieb nach Anspruch 5, dadurch gekennzeichnet, daS der Nockenfolger 
10 (Brucke (4)) von zwei gleichwirkenden Nocken beaufschlagt ist, denen je ein 

Anlaufmittel (Rolle (7)) in der Brucke (4) zugewandt ist. 

7. Ventiltrieb nach Anspruch 2 und 6, dadurch gekennzeichnet, daB die Anlauf- 
mittel (Rollen (7)) in der Brucke (4), in Draufsicht auf diese gesehen, beidseitig 

15 des weiteren (mittigen) Gaswechselventils (2b) angeordnet sind. 
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Fig. 2 
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PCT No. PCT/EP95/04792 Sec. 371 Date Nov. 25, 1997 Sec. 102(e) Date Nov 25 1997 PCT Filed Dec 6 1995 PPT 
Pub. No. W096/37687 PCT Pub. Date Nov. 28, 1996ln a valve drile (1) for the si™^ 
three equally acting gas exchange valves (2), longitudinal axes of the gas exchange valves (2) are arranged so as to 
include an angle therebetween wherein a bridge (4) is arranged between the cams of a camshaft (3) and the qas 
exchange valves 2), and the longitudinal axis (9) of the guide means (5) of the bridge (4) extends parallel to a bisectrix 
(10) between the longitudinal axes of the gas exchange valves (2a, 2b). ™**wn* 
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Description 



FIELD OF THE INVENTION 

The invention concerns a valve drive of an internal combustion engine comprising at least two equally acting gas 
exchange valves loaded in lifting direction by at least one cam of a camshaft, said gas exchange valves extending at a 
small, defined angle to each other. y lfl 

BACKGROUND OF THE INVENTION 

Multi-valve drives of the aforesaid type are being increasingly used in engine construction. The technical journal MTZ- 
Motortechnische Zertschnft-No. 2, 1995, for instance, describes a four-cylinder engine with a five-valve technique i e 
wrth three intake and two exhaust valves per cylinder. Therefore, five cup-shaped tappets are required for each ' " 
cylinder as transmitting elements. The intake valves are arranged on two different planes (two valves beinq arranqed 
on a common plane), because the outer surface of the combustion chamber is domed and the available valve cross- 
section is limited The i loading of the intake valves disposed at a slant to one another necessitates a cam produced bv 
complicated grinding for each intake valve. y 

OBJECT OF THE INVENTION 

It is therefore an object of the invention to create a valve drive of the pre-cited type in which the aforesaid drawbacks 
are substantially eliminated and particularly to provide a simultaneous loading of at least two equally actinq aas 
exchange valves using fewer parts and less complicated manufacturing procedures. 

SUMMARY OF THE INVENTION 

The^valve drive (1 ) of the invention of an internal combustion engine comprising at least two equally acting qas 
exchange valves (2 loaded in lifting direction by at least one cam of a camshaft (3), said gas exchange valves (2) 
extending at a small, defined angle to each other, is in that a cam follower is arranged in driving relationship between 
the cam(s) and the gas exchange valves, the cam follower comprising a bridge which is guided for linear displacement 
relative to a cylinder head of the external combustion engine by guide means, and a longitudinal axis extending 
through the guide means of the bridge is at least approximately parallel to a bisector of the angle, or the longitudinal 
axis extending through the guide means is approximately parallel to a longitudinal axis situated between the 
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longitudinal axes of the gas exchange valves, along which longitudinal axis, a sum of the reaction forces acting from 
the bridge on the guide means is zero or minimal. 

The bridge described herein which, for example, can have a girder-like configuration, enables an equally acting loading 
of at least two gas exchange valves. Longitudinal axes of the gas exchange valves can extend, for example, so that 
their point of intersection is situated on the side of camshaft-proximate ends of the gas exchange valves (see 
description of figures). Thus only at least one cam is required for each cylinder and number of equally acting valves. 
Another minimal requirement consists in that only one transmitting element is required in the bridge for transmission to 
the gas exchange valve. At the same time, the otherwise complicated manufacturing of cams for each gas exchange 
valve is simplified. 

An essential basic idea of the invention is to arrange the bridge so that the ends of the valve stems can only migrate to 
a small extent on the transmitting elements on the under surface of the bridge. This is achieved by the previously 
described arrangement of the guide means of the bridge parallel to a bisector between the planes of the gas exchange 
valves. Since, however, as is the case in the example of valve configuration, two same function gas exchange valves 
are situated on one common plane, a much larger reaction force is transmitted to the guide means by these two same 
function gas exchange valves than by the third gas exchange valve. According to the invention therefore, the guide 
means of the bridge is not necessarily arranged parallel to the bisector but parallel to a longitudinal axis along which 
the sum of the reaction forces acting from the bridge on the guide means is minimal. 

However, the configuration and arrangement of the bridge of the invention does not apply only to the two and three 
valve technique (for same function gas exchange valves per cylinder) specifically described herein. If one considers, 
for instance, a valve drive with any desired number of same function gas exchange valves per cylinder, and these gas 
exchange valves are arranged, for example, at a slant to one another, or at a slant to one another and only partly along 
longitudinal axes which intersect the axis of the camshaft, the arrangement of the guide means of the bridge of the 
invention must be such that it assured either that the total migration of the gas exchange valves during valve lift on the 
transmitting elements provided in the bridge is as small as possible, or that the sum of the aforesaid reaction forces 
mentioned above is minimal. 

Advantageously, one hydraulic clearance compensation element per valve is arranged as transmitting means in the 
bridge for transmission to the gas exchange valve. It is also conceivable, however, to use known mechanical adjusting 
devices or their combinations. 

A particularly favorable embodiment of contacting elements for the cams in the bridge from the tribological point of view 
likewise forms a subject matter of the invention. Such contacting elements are configured in the form of rotating rollers 
or pins. 

According to a further proposition of the invention, when the bridge is used for three equally acting gas exchange 
valves, the bridge is loaded by two equally acting cams each of which cooperates with one contacting means in the 
bridge. 

Further, the counter surface of the transmitting element can be made slightly spherical or cylindrical so as to provide a 
sufficiently large contact surface for the gas exchange valve during its migration relative to the transmitting element 
during cam lift. It is equally conceivable to provide the transmitting element (clearance compensation element) with 
pivoting slide shoes known, per se, from the prior art. 

It is advantageous for the oscillating masses in the valve drive, to make the bridge of the invention by a lightweight 
technique or of a light material such as aluminium. A construction out of a plastic is likewise suitable. However, it is 
also possible to make the bridge by a conventional method out of steel. Further, the configuration of the guide means 
for the bridge is not limited to the example of embodiment represented in the attached drawings. It is conceivable to 
use any guide means known from the state of the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of a prior art valve drive, 

FIG. 2 shows a top view of a cam follower of the invention, and 

FIG. 3 is a partial cross-sectional view of the cam follower of the invention in the region of its guide means. 
DETAILED DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a valve drive 1 of a generic type. This valve drive comprises three equally acting gas exchange valves 2 
(intake valves). In this particular embodiment described here by way of example, two outer gas exchange valves 2a 
have longitudinal axes situated at least approximately on one common plane. In the longitudinal direction of a camshaft 
3 whose cams load the gas exchange valves 2 in lifting direction, there is arranged between the gas exchange valves 
2a, a further gas exchange valve 2b extending at an angle to the plane of the gas exchange valves 2a. The longitudinal 



fi1e://C:\Documents%20and^^ 2/6/2004 



Page 3 of 4 



axes of the gas exchange valves 2 roughly intersect the longitudinal axis of the camshaft 3. 

As can be seen from FIGS. 2 and 3, a bridge 4 is arranged between the cams of the camshaft 3 and the gas exchange 
valves 2. This bndge 4 is guided for linear displacement relative to a cylinder head 6 of an internal combustion engine 
by guide means 5 needing no further description here. On its side facing the cams, the bridge 4 comprises two rollers 7 
serving as direc contacting elements for the cams of the camshaft 3. These rollers 7 permit a particularly low-friction 
transmission of the cam Irft to the bridge 4. On its side facing the valves, the bridge 4 comprises transmitting elements 
in the form of one hydraulic clearance compensation element 8 for each gas exchange valve 2. 

As can be seen from FIG. 3, a longitudinal axis 9 of the guide means 5 is arranged parallel to a bisector 10 between 
the plane extending through the longitudinal axes of the equally acting gas exchange valves 2a and the longitudinal 
axis of the gas exchange valve 2b. To form a sufficiently large contact surface for the end of the respective valve stem 
on the counter surface of the clearance compensation element 8, this counter surface (not shown) can be given a 
spherical or cylindrical shape. It is also conceivable, however, to have the axis of symmetry of each transmitting 
element extend approximately or exactly along the longitudinal axis of the respective gas exchange valve. 

Data supplied from the esp@cenet database - 12 

Claims 



We claim: 



1 . A valve dnve (1 ) of an internal combustion engine comprising at least two gas exchange valves (2) of the same 
function loaded in a lifting direction by at least one cam of a camshaft (3), said gas exchange valves (2) extending at a 
small, defined angle to each other, characterized in that a cam follower is arranged in driving relationship between the 
at least one cam and the gas exchange valves, the cam follower comprising a bridge (4) which is guided for linear 
displacement relative to a cylinder head (6) of the internal combustion engine by guide means (5). and a longitudinal 
axis (9) extending through the guide means (5) of the bridge (4) is substantially parallel to a bisector (1 0) of the angle 
or the longitudinal axis extending through the guide means (5) is substantially parallel to a longitudinal axis situated ' 
between the longitudinal axes of the gas exchange valves (2) wherein a sum of the reaction forces acting from the 
bndge (4) on the guide means (5) is substantially zero. 

2. A valve drive of claim 1 comprising three of the gas exchange valves (2) of the same function of which two first gas 
exchange valves (2a) have longitudinal axes situated approximately on one common plane, there being arranged in a 
longitudinal direction of the camshaft between said two first gas exchange valves (2a), a further gas exchange valve 
(2b) which extends at an angle to said common plane, wherein the longitudinal axis (9) of the guide means (5) of the 
bndge (4) extends approximately parallel to a plane which is situated between the common plane of the first gas 
exchange valves (2a) and a bisector between the common plane of the first gas exchange valves (2a) and the 
longitudinal axis of the further gas exchange valve (2b). * ' 

3. A valve drive of claim 1 wherein the longitudinal axis of at least one of the gas exchange valves (2) inteisects the 
longitudinal axis of the camshaft. 

4 A valve drive of claim 1 wherein at least one hydraulic clearance compensation element (8) is arranged in the bridge 
(4) to face the gas exchange valves (2) and act as a transmitting element to the gas exchange valves (2). 

5 A valve drive of claim 1 wherein cam contacting elements in the bridge (4) are configured as rotating rollers or pins 

6. A valve drive of claim 5 wherein, the bridge (4) is loaded by two equally acting cams each of which is situated 
opposite one roller (7) arranged in the bridge (4). 

7. A valve drive of claim 2 wherein, seen in a top view of the bridge (4), the further gas exchange valve (2b) is located 
between the two cam contacting elements. ~ • 

8. A valve drive of claim 2 wherein the longitudinal axis of at least one of the gas exchange valve (2) intersects the 
longitudinal axis of the camshaft. w «•».«•«» 

9 A valve drive of claim 2 wherein at least one hydraulic clearance compensation element (8) is arranged in the bridoe 
(4) to face the gas exchange valves (2) and act as a transmitting element to the gas exchange valves (2). 

10 A valve drive of claim 2 wherein cam contacting elements in the bridge (4) are configured as rotating rollers or pins 

11 A valve drive of claim 6 wherein, seen in a top view of the bridge (4), the futher gas exchange valve (2b) is located 
between the two cam contacting elements. 
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